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Substituted Piperazines 

We, Isxmrro Luso Farmaco D'Iialia 
SsA. t of Via Carina 26, Milan, Italy, an 
Italian Company, do hereby declare the in- 
vention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment:— . 

The present invention relates to the pre- 
10 paration of a class of compounds having 
the general formula (I): 



(I) 



radical, the acyi group may be derived for 
example from a lower aliphatic carboxylic 
acid, from an aromatic carboxylic acid, from 
a polyhydroxysubstituted or a polymethoxy- 
substituted aromatic carboxylic acid (such as 
trimethoxybenzoic or syringic acid) or from 
a substituted or unsubstituted carbamic acid. 

The invention also relates to the salts of the 
compounds having the general formula (I) 
with a mineral or carboxylic acid for ex- 
ample sulphuric, phosphoric, nitric, acetic, 
citric tartaric, maleic, and fumaric acid. 

The compounds of the general formula (I), 
which have interesting pharmacological pro- 
perties, are prepared according to the inven- 
tion by the indole ring closure by treatment 
with a mineral acid of the phenylhydrazones 
having the general formula (II): 



wherein: 

R is hydrogen, or a lower alkyl radical 
containing 1 — 4 carbon atoms or a 
mononuclear aralkyl radical; 
R' is hydrogen, or a lower alkyl radical 
containing 1—4 carbon atoms or a 
mononuclear aryl radical; 
R" and R"', which may be the same 
or different, are hydrogen, or a halo- 
gen or a benzyloxy radical, or a 
hydroxyl group, or a lower alkyl or 
alkoxyl radical containing 1 — 4 carbon 
atoms, or, together with a methylene 
group, are jointly a methylene-dioxy- 
group; 

is 1, 2 or 3; 

is hydrogen, or a lower alkyl group 
containing 1 — 4 carbon atoms, or a 
substituted or unsubstituted mono- 
nuclear aryl or aralkyl radical, or a 
free or esterified lower hydroxyalkyl 
radical containing 1 — 4 carbon atoms. 



35 When A is an esterified hydroxyalkyl 
[Price 4s. 6d.] 
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(wherein R, R', R", R'" and A have the 
meanings denned above, and m = n f 1), 
wheh may in turn be prepared from the 
corresponding phenylhydrazincs of the general 
formula (II) and die carbonyl bases of the 
general formula (IV), according to well-known 
methods : 



N-NH 2 + R'-CO-fcH^-N^-A 
R 

W ,„) 




(m) 
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wherein R, R', R", R'", A and m have 
the meanings denned above. The carbonyl 
bases having the general formula IV may 
be obtained by the condensation of the corres- 
5 ponding halogenated derivatives: 

R' — CO — (CH 2 )m — Hal 

wherein R' has the meaning defined above 
and Hal is a halogen atom, preferably chlorine 
or bromine, with suitable piperazines, or by 
10 the reaction of the organometal derivatives 
of <d - halogenoalkylpiperazines with the cor-- 
responding R' — COO — alkyl or R'— CN 
esters (where R' has the meaning defined 
above). # 
15 The substituent R may also be introduced 
into the products of the general formula 
(I) subsequently, by means of well-known 
methods of substituting the indole nitrogen, 
e.g. by the action of alkyl or aralkyl balides 
20 on the nitrogen sodium salt obtained with 
NaNH 2 or Na in liquid ammonia. The sub- 
stituent A may similarly be modified after 
the indole ring has been closed; e.g^ it may 
be esterified, or debenzylated by catalytic 
25 hydrogenolysis, etc. The method according 
to the invention has remarkable technical 
advantages over known methods for prepar- 
ing compounds similar to those having the 
general formula (I), in that it involves the 
30 use of readily available reactants which are 
easy to handle, such as the mineral acids 
used for the indole ring closure, while accord- 
ing to other methods the compounds of the 
general formula (I) are obtained by the use 
35 of expensive reactants which are difficult to 
handle such as lithium aluminium hydride. 

The compounds according to the invention 
are interesting from a therapeutical stand- 
point, owing to their marked depressant 
40 activity on the central nervous system. 

The following examples are given as a 
further illustration of the methods accord- 
ing to the invention, but are not intended 
to limit the scope of the invention over that 
45 of the appended claims. Examples 1 to 4 
illustrate the preparation of intermediate com- 
pounds. All melting points have been cor- 
rected. The equivalent weights (e.w.) have 
been determined by titration in an anhydrous 
50 medium. 

Example 1 
Preparation of 1 - (3' - acetylpropyl) - 

4 - phenylpiperazine hydrochloride. 
A solution of 20 g. of 1 - chloro - 4 - 
55 pentanone and 53 g. of phenylpiperazine in 
150 ml. of benzene was refluxed for 12 
hours. The phenylpiperazine hydrochloride 
precipitated and was separated, and the keto- 
base hydrochloride was precipitated by the 
60 addition of alcoholic hydrochloric acid. The 
crystalline product, m.p. 115°. was collected 
upon cooling. 



Example 2 
Preparation of 1 - (3' - p - fluoro- 
benzoylpropyl) - 4 - phenylpiperazine. » 
A solution of 20 g. of p - fluoro - y - 
chlorobutyrophenone and 33 g. of phenyl- 
piperazine in 50 ml. of toluene was refluxed 
for 10 hours; the phenylpiperazine hydro- 
chloride precipitated and was separated, and 70 
the toluene was distilled off. The residue 
was treated with 250 ml. of cone, hydro- 
chloric acid; the rubbery product was washed 
with water, ether and alcohol, and recrystal- 
lized from water; 10 g. of 1 - (3' fluoro- 75 
benzoylpropyl) - 4 - phenylpiperazine hydro- 
chloride, m-p. 195—200°, were obtained. The 
base, which was recovered by hydrolysis, 
has mp. 108—110°. 

Example 3 80 
Preparation of the phenylhydrazonc 
of 1 - (3' - p - fluorobenzoyl- 
propyl) - 4 - phenylpiperazine 
1.8 g. of 1 - (3' - /> - fluorobenzoyl- 
propyl) - 4 - phenylpiperazine HQ and 0.6 
g. of phenylhydrazine were dissolved in water. 
The mixture was refluxed for 4 hours, diluted 
with water, and. alkalified. After an alcohol 
wash, the product had m.p. 160 — 165°. 

Example 4 90 
Preparation of the hydrochloride of 
1 - (3' - acetylpropyl) - 4 - phenyl- 
piperazine phenylhydrazone. 
4 g. of 1 - (3' - acetylpropyl) r 4 - phenyl- 
piperazine hydrochloride were dissolved into 95 
water, the mixture was acidified with acetic 
acid 3 and an alcoholic* solution of 1.5 g. of 
phenylhydrazine was added. The phenyl- 
hydrazone hydrochloride, m.p. 235 — 240°, 
precipitated. 100 

Example 5 
Preparation of 1 - ,tf - (2' - methyl - 
3' - indolyl) - ethyl - 4 - phenyl- 
piperazine. Compound No. 9 
A solution of 4 g. of 1 - (3' - acetylpropyl) - 105 
4 - phenylpiperazine phenylhydrazone hydro- 
chloride in 40 ml. of ethanol, 4 ml. of 
concentrated sulfuric acid, and 10 ml. of 
water, was kept on a boiling water bath for 
4 hours, permitting the alcohol to evaporate. 110 
The mixture was diluted with water and 
alkalified. The base which separated was 
treated with hot diluted hydrochloric acid, 
filtered with charcoal, and precipitated again 
with an alkali. 2 g. of 1 - & - (2' - methyl - 115 
3' - indolyl) - ethyl - 4 - phenylpiperazine, 
m.p. 150—153°, were obtained. 



Analysis: 

Calculated: N 13.15 Found: N 13.00 
e.w. 159.72 e.w. 159 
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CO 


Found I 


N: 13,00 
e.w.: 159,2 

N: 13,00 
e.w.: 158,00 

N: 12,00 
e.w.: 170,2 

N: 14,95 
e.w.: 134,00 

N: 12,02 
e.w.: 165,1 

N: 9,58 
e.w.: 210,3 

N: 11,25 
e.w.: 180,30 

N: 10,39 
e.w.: 193,4 

N: 10 
c.w.: 204 

N: 12,59 
e.w.: 158,35 

N: 10,33 
e.w.: 207,5 


Ana 


Calculated 


N: 13,15 
e.w.: 159,72 

N: 13,29 
e.w.: 158,12 

N: 12,13 
e.w.: 173,16 

N: 15,39 
e.w.: 136,69 

N: 12,47 
e.w.: 168,22 

N: 9,85 
e.w.: 213,5 

N: 11,50 
e.w.: 182,50 

N: 10,68 
e.w.: 196,7 

N: 10,10 
e.w.: 207,5 

N: 13,15 
e.w.: 159,72 

N: 10,21 
e.w.: 206 
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Example 7 
1 - (3' - indolylmethyl) - 4 - p - 
hydroxyethylpiperazine phenylcarb- 
amate. Compound No. 8 
5 2.38 g. of phenyl isocyanate were added 
to 6.1 g. of 1 . (3' - indolylmethyl) - 4 - 
0 - hydroxyethylpiperazine dissolved in 200 
ml. of benzene, and the mixture was kept 
at 30-^0° for one hour, and then at room 
10 temperature for 24 hours. It was then con- 
centrated to dryness in the vacuum, and the 
residue was treated with petroleum ether. 
8 g. of a product, m.p. 50 — 60° (dec.), were 
obtained, which was found to be the phenyJ- 
15 carbamate of 1 - (3' - indolylmethyl) - 4 - 
fi - hydroxyethylpiperazine. 



30 



35 



40 



Analysis : 

calculated: N 14.85 



Found: N 14.5 



WHAT WE CLAIM IS: — 
20 1. A method for the preparation of com- 
pounds having the general formula 



^^'0- A to 



R 



or salts thereof with mineral or carboxylic 
acids, in which R is hydrogen, a lower alkyl 
25 radical containing 1—4 carbon atoms or 'a 
mono-nuclear aralkyl radical, 

R' is hydrogen or a lower alkyl radical 
containing 1 to 4 carbon atoms or 
a mono-nuclear aryl radical 
R" and R'" which may be the same or 
different are hydrogen, a halogen 
atom, an hydroxyl group, a lower 
alkyl or alkyoxyl radical containing 
1—4 carbon atoms, a benzyloxyl 
radical, or together with a methylene 
group jointly represent a methylene- 
dioxy group 
n is 1, 2 or 3 

A is hydrogen, a lower alkyl radical con- 
taining 1 to 4 carbon atoms, a free 
or esterified lower hydroxyalkyl 
radical containing 1 to 4 carbon atoms 
or a substituted or unsubstituted mono- 
nuclear aryl or aralkyl radical, 

45 which comprises subjecting to an indole rinc 
closure, by treatment with a mineral acid 
a pnenylhydrazone having the general formula 



in which R, R', R", R'" and A have the 
same meanings as above, and m = n + 1. 50 

2. A method as claimed in claim 1 in 
which when A is esterified the esterifying 
acid is a lower aliphatic carboxylic acid, 
an aromatic carboxylic acid or a substituted 
carbamic acid. 55 

3. A method as claimed in claim 2 in 
which the esterifying acid is an aromatic 
carboxylic acid which is polyhydroxy-sub- 
stituted or polymethoxy-substiruted. 

4. Compounds of the general formula I 60 
and salts thereof with mineral or carboxylic 
acids whenever prepared as claimed in claim 

5. 1 - (3' - indolyl)methyl - 4 - fi . 
hydroxyethyl - piperazine, or a salt thereof, 65 
whenever prepared according to claim 1. 

6. 1 - (3' - indolyl)methyl - 4 - methyl- 
piperazine, or a salt thereof, whenever pre- 
pared according to claim 1. 

7. 1 - (3' - indolyl)methyl - 4 - phenyl- 70 
piperazine, or a salt thereof, whenever pre- 
pared according to claim 1. 

8. 1 - (3' - indolyl)methyl - 4 - benzyl- 
piperazine, or a salt thereof, whenever pre- 
pared according to claim 1. 75 

9. 1 - (3' - indolyl)methyl - 4 - £ - acet- 
oxyethylpiperazine, or a salt thereof, when- 
ever prepared according to claim 1 

10 1 - (3' - [-5',6' - dimethoxy] - 
mdolyl)mcthyl - 4 - phenylpiperazine, or a 80 
salt thereof, whenever prepared according to 
claim 1. 

11- 1 - (3' - indolyl)methyl - 4 - 0 - 
(3",4",5" - trimethoxybenzoyloxy)ethyl - 
piperazine, or a salt thereof, whenever pre- 85 
pared according to claim 1. 

12. 1 - (3' - indolyl)methyl - 4 - p - 
(N - phenylcarbamoyloxy) - ethyl - piperazine, 
or a salt thereof, whenever prepared accord- 
ing to claim 1. 90 

13. 1 - fi - (3' - [2' - methyl] - indolyl) - 
ethyl - 4 - phenylpiperazine, or a salt 
thereof, whenever prepared according to 
claim 1. 

U. l-^-(3'-indolyI)ethyU4-phenyl- 95 
piperazine, or a salt thereof, whenever pre- 
pared according to claim 1, 

15. 1 - fi - (3' - indo!yl)ethyl - 4 - p - 
chlorophenyl- piperazine, or a salt thereof 
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whenever prepared according to claim 1. 

16. 1 - ft - (3' - indolyl)ethyl - 4 - p - 
methylphenyl- piperazine, or a salt thereof, 
whenever prepared according to claim 1. 
5 17. 1 - £ - (3' - indolyl)ethyl - 4 - 
benzyl - piperazine, or a salt thereof, when- 
ever prepared according to claim 1. 

18. 1 - 0 - <3' - indolyl)ethyl - 4 - 
methyl -piperazine, or a salt thereof, when- 

10 ever prepared according to claim 1. 

19. 1 - fl - (3' - indolyl)ethyl - 4 - fi - 
hydroxyethyl - piperazine, or a salt thereof, 
whenever prepared according to claim 1. . 

20. 1 - fi - (3' - indolyl)ethyl - 4 - a - 
15 methoxyphenyl - piperazine, or a salt thereof, 

whenever prepared according to claim 1. 

21. 1 - £ - (3' - [5' - benzyloxy]indolyl) - 
ethyl - 4 - P - methylphenyl - piperazine, or 
a salt thereof, whenever prepared according 

20 to claim 1. 

22. 1 - 0 - (3' - [5',6' - dimethoxy]- 
indolyl)ethyl - 4 - phenylpiperazine, or a 
salt thereof, whenever prepared according to 
claim 1. 

25 23. 1 - £ - (3' - [5',6' - diethoxy]- 
indolyl)ethyl - 4 - phenylpiperazine, or a 
salt thereof, whenever prepared according to 
claim 1. 

24. 1 - £ - (3' - [2' - methyl - 5',6' - 
30 dimethoxy]indolyl)ethyl - 4 - phenyl - piper- 

azine, or a salt thereof, whenever prepared 
according to claim 1. 

25. 1 - fi - (3' - [6' - methyl] indolyl}- 
ethyl - 4 - phenyl - piperazine, or a salt 

35 thereof, whenever prepared according to 
claim 1. 

26. 1 - fi - (3' - [2' - phenyl - 6' - 
methoxy]indolyl)ethyl - 4 - phenyl - piper- 



azine, or a salt thereof, whenever prepared 
according to claim 1. 40 

27. 1 - fi - (3' - [6' - chloro]indolyl> 
ethyl - 4 - phenyl - piperazine, or a salt 
thereof, whenever prepared according to 
claim 1. 

28. 1 - 0 - (3' - [V - benzyl - 2' - 45 
methyl - 5',6' - methylenedioxy]indolyl)ethyl - 

4 - o - methoxyphenyl - piperazine, or a 
salt thereof, whenever prepared according to 
claim 1. 

29. 1 - £ - (3' - [1' - methyl]indolyl> 50 
ethyl - 4 - phenylpiperazine, or a salt thereof, 
whenever prepared according to claim 1. 

30. 1 - fi - (3' - indolyl)ethyl - piperazine, 
or a salt thereof, whenever prepared accord- 
ing to claim 1. 55 

31. 1 - y - (3' - indolyl)propyl - 4 - 
benzylpiperazine, or a salt thereof, whenever 
prepared according to claim 1. 

32. 1 - y - (3' - indolyl)propyl - 4 - 
phenyl - piperazine, or a salt thereof, when- 60 
ever prepared according to claim 1. 

33. 1 - y - (3' - [5',6' - dimethoxy]- 
indolyl)propyl - 4 - phenylpiperazine, or a 
salt thereof, whenever prepared according to 
claim 1. 65 

34. A method of preparing compounds of 
the general formula I herein as hereinbefore 
described with reference to the Examples. 

MARKS & CLERK, 
Chartered Patent Agents, 
Agents for the Applicants. 

Reference has been directed in pursuance 
of Section 9, subsection (1) of the Patents 
Act, 1949, to patent No. 944,443. 
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